Searching PAJ 1/2 ^— v 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -086549 

(43)Date of publication of application : 30.03.1999 



1 

(51)lnt.CI. 




G11C 11/407 
G11C 11/409 
H01L 27/108 
H01L 21/8242 




J 1 " " 

(21 Application number 


: 09-251386 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


01.09.1997 


(72)lnventor : 


FUJISAWA HIROKI 








KAJITANI KAZUHIKO 



(54) DYNAMIC RAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high speed operation while 
reducing the subthreshold leak current of a memory cell whose word line 
is not selected by switching an internal voltage to a boosted ground 
level and setting the low level of a bit line to the boosted ground level. 
SOLUTION: A two stage amplification is conducted by the sense 
amplifier. In other words, the low level side operating voltage of the 
sense amplifier is made lower than the half precharge voltage of a bit 
line, a use is made of a prescribed voltage VBSG1, which is larger than a 
boosted sense level VBSG2 and an amplification operation of the sense 
amplifier is conducted by the voltage VBSG1 if a word line is put into a 
selection condition. Thus, a subthreshold leak current loff is 
exponentially reduced and the data holding characteristic of a non- 
selection memory cell is greatly improved. Also just before a selection 
word line is made into a non-selection condition, the low level side 
operating voltage of the sense amplifier is returned to an original 
boosted sense level VBSG2. 
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hfctf 1 6 aWfc^ttSn*. «r£*J|g<**lftV>a*. -fe 
>^7>^16ll ->x7- Fir>*#5U;:<fc0»fiJG<* 
n, ^^U7l/'fOM^(;Ei$n§t>Z7>7'l 6 
^i^t. -fe>^T>y 1 6 £*ifric UTfc*tffi»tf 

fttc&^sns. so 
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[ 0 0 3 6] 06KJ3:, Z.<D5£W\Z&Z>y^ ±* v i7 M 

*><D-?&Z> 9 -D&K). 05 i^il^^'Jf 7 7*11 S 
¥#[6] C7-F*1#IrI) ^LTfet<!:J:Tf:fn^n2 
{g-f^CO^^: U 7 U-f (Array)^4»»$n % t<D^ 
^t^^***«»Ctt«»e^*#>?^ >tf/iy F 
Rtf 7 F Ay 7 7t»JflAy 77^7*'Jt3-^S 
r;^^ 5 >^«W®K«OJ:-5^Pia««3ai5l»S (Bondin 
g Pad 4 perifheral Circuit) ri*IStt£tl5„ 

[0037] ±gB2ir^0^t'j7Xij:, ^nfn 

j5fo<Dm®\\Z\*. ±gSfc* y h*#|ftte#l,T-fe: >77> 
:/ (Sence Ampi i f i er) #ISS $ ft 5 <, ± 15 i* :/ 7 U -f <£> 
•7- HH^r6](Z)p^J(c:tt, ^y«7- F F^-fA (Sub-Wo 
rd Driver)£*IB@£ft<5o 

[ 0 0 3 8] ±gElO©7KI;(i, il^t4 0 9 6* 
C7-H»i:2 0 4 8»©S*fcf y haWKl* £ ft*. 

tc£ft£„ ±f5^ct^fC 4 0 9 6^:<7) , 7 - FMl#< 16® 
©f7*7 U< {C#ftJLTlBM£ft3<aT, 1 O <DV?7 
l/<Cli2 5 6 *(D9-FI (It 7 >7 - F ^) fl*Sft ^ 6 
n^>o ^/c, ±m<D& o \Z 2 0 4 8**©*B*!fcf y hH^ 

8icD^y7 w-ric^fijbTiBg^n^o-r, 1 -^coit 
^7KC« 2 5 6 *f<z>ffl*itfy h^uitens. 

[ 0 0 3 9 ] JLHS2^(D7K0 4 1 ^g|5{cti, ^ -f > n 

frt^n^itrfa^oa^^zi — ^{c^nsur, 7UO 

>hn-;U (Array con i ro I ) [Efg&RtM -f > 9 — K F 7 
-fy\*(Main Word dr icer) ffiWiW ^ tl%>* ±Ifi7U-r n> 

F7</^»»5n*. ±sS7l/<l:«, ±IB8^^J$ 
tiAc^y7K ^Ilt^J;^ £3£fi$n* >«7- 
FH^iBB^tlS, ±fB^-T >7— F F^-fAtt, ±12 
^< >7- F^^ISIj-T^o ±IB^-f >y- FM^IQtt 
Fa«»t)±fB 8 5rSiJ$ tlfc it ^ 7 U 

-f znm-?z> J: -3 tcM^^ti^o ±i27u<(D±^{c 

Yf3-^ (YDecorier) RrX Y M&M F 7 -f (YS 
driver) ^Ktj-^nS. 
[ 0 0 4 0 ] fa7l:tt, C<DKBM\zW t Z>?'C±$y2m 
R AM{C*3^St)-^7 U-f <h^<DiI^^32lHlg§^~^5S 
^l0lBSl/<7 l 7F0?!l^$nT^^o [pHafCtt, 06 

tc^^n^^^e u 7 k <D^<Dmm*ttisrz<&miz&m 

Stlfc4O0t7 # 7l/'f S BARYmtbTW^» 
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^Ktej&gasrtf-r d tc^ot, -e- <a 22 £ ts it btut 

[0041] 1ty7l/<SBARYIt ^0J:^4l 

frtt-*<h, ^TicEs^n&fg i u-r s b a 

RYU, tf:/ 7— KttS WL^2 5 6 *EB*tl. 

e7h^ii2 5 6»e>«^$n§. -ens^, ±122 

5 6*0917-:/ 7- F^SWL KttJftb*: 2 5 6 {l<D-tf-y 10 
7-HF5<ASWDfi. frfrZ>Vzf7 U-f(D^\z 1 
2 8{@-ro{C#fJLTlgg£n3o ±E2 5 6M^ffii 
fcf v hiBL LTlStt 6 n§ 2 5 6 ilOir >X T 

>^SAU, iHEOJ;^«:2/i7- Kir >X7 >7JjjZ 
<h<*n, »4^y7KOiTlCl 2 8flf^(:^|| 

bTEg<*ns„ 

[ 0 0 4 2 ] ±fBOd: ^3 JC^±IB® ^n^>^ 2 (DltyT 
KSBARYH, EjS©ify«7-K»SWL*S2 5 6 
*K:jb!lx.T, 8*<Z)^iI»7- FM**I!fct?5n5. -en 
Sfe. ±122 5 6 + 8*©*y»7— HMS WLKMjftbfc 20 
2 6 4l®^y9-H H7^/tSWDIi, frfrZ>^*?7 
V"(Q>tt\z 1 3 2f®r^(C^fiJLTgBS^n^o ±SE 
OJ:5i:*TO*y7K#2 5 6tt<Dfflfc¥y h&B 

CSI^ns. ±ia;&fflj©±TfcE«sn*i7-:/7' u-r 

S B AR Y\zm&ZftZ> 1 2 8^®ffilfy 
tll:^$tirct>X7>7 p S ACMLTyxT- 

[004 3 ] . jiiBooct -5 iztETmmztxzm 3 ou-yy 

HSBARYft *Sfg01fy7l/^SBARYt^ 30 

ii:u-^7-KaswL^2 5 6 <fc 9 2 n s . 

±gHIM8Uc 1 2 8<l<7)1J-^»7— H K^-TA^^aaUTE 
S^n-So ±!2TIJ£* l:Si$n/:1f^7 l/^f S B A 

RY©i28m^7-H»swLit -enic&^n 

fcSI^fZl^J&^n^l 2 8 flO+f-yy — H H7-fA'SW 
Dtc*tbTftiitc»fiis$n*. ±f2co£ ^ (;£Tii^ 
n^t)-77l/<SBARYfi, 2 5 6M^b^-&IEl(D 
tBHtfcf y KfcBLKZjtaAT, 4^(DfItfy Hi4RE 

D#fstfbn&„ ftia, ±122 6 o*fa>sfc£ffi*i£ 

y hl^BL b£: 2 6 0I(Dt>X7>^S Ali, 40 

frfrZ>-*Zf7 U< (£>±TfC 1 3 0{S-r^tc#iiJLTE© 

$n^>o 

[ 0 0 4 4 ] ±E<D<fc5fcfe±EH3nsJ6 4C!>l7-:/7 
HSBARYIt *ii(Dity7KSBARY<h^ 
^IfCiE^Oityy - FaSWL^2 5 6 jzlZ^ffi+y?? 

iEa^ftify ha^®2 5 6 *Mc fc JjD * T . ^tiiOfc: 

fe^lCl 3 2Ifo^»L/TEI$tl, "fe>7:T>^S 
AI113 0 r^7&*_hTtc#fiJLTE®£n£. 50 
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[ 0 0 4 5 ] ^^f>7-FiMWLtt, -eoio^ft^ 
IRaYSIi. ^oio^ftStt^Wt/T^nsj: 

^ icf^^(D^^fS]{c^^^n^ 0 ±i2^-r >9- k^m 

WLt¥ffCU-y7-FasWL*«Sfi$n, ±1273^ 
AB«»Y S £¥frfc:ffllftfcfy h»B L (H^ifT) # 

ES^ns ^ot^^. con^^jTti, teKSfligsn 

fcHfll, ±sS4^©1j-y7l/<^S*ffiiLT, 02 
(Z)J:^;8Mt'7hi}0> ; & l J7l/'ftlt ti^h^^ 
|pll:fi8^©ij-y7l/<^M$n, »7- Fll^rSJtcte 
4fi©ty7l/'f^Ifil6$n*. ll(D1^y7H'^4 
iTl^$n5^6, ±!B 8 M t*7 h^/t U 7 t 
tt, 8 X 4 X 4 = 1 2 8 {l<£>+J-yT tfiWL*t*>tl*. 
± f B 8 Mt*7 h O ^ t U 7 Kj^^v 7*^TH8I^ 

tt«E>n3^e>, ^ : e | j?77'i^-eij:i28x8 = io 

[ 0 0 4 6 ] 4$K:*JI8£n£^ai, ±SB4ffl7&>6£S-* 
7*7HCMbX, 8*O^y7-Fl«aFX0B- 
FX7B^ X>7-FiMWLi:^il:4i (8 

7*7 - FI^^F X 0 B ~ F X 3 B^b^S 4^(h, F 
X4B-FX7B7^£>7££ 4 ^<h^±T<^ityy l/< ± 
lC7jttT3£:gc*-&£ 0 ^<DX O \Z 2 -DWZfT U-f K*f 
LTll^lty^- KS&gl FX0B-FX7B^gD 

y§r, fti^^-y-y7i/-i'±^jii$t^ { fc^i: 

[ 0 0 4 7 ] §ty7l/<l:WLT±E8*fl5^y7- 
FI^iFX0B-FX7B^g0^T, L^fe^n* 
t>^7>7*XU T^KEH^-fr y*)V\Zl&&\stc.mi 
^> 0 2O^^'J7K©J:^^l;i 6ife©t^7U 
-f ^±Tco^ ^6 U7l/-f {C^^T^|[3 2 {@*>E® 2n 
£ f Z , 8X32 = 256 *^t)OEift >*;U# 
t)<Z)T&£. cnfC^UT, ±SS<0*fl&0iJ*T? 
tt- E^^<Dt>CO^, 2 KttbT±§2 8 

^7- FlKa FX0B-FX7B^|ijO^T, 
bfrfc. fn^lt7*7U^l^ii1-§io(;EI$ti: 

[0 0 4 8] ±l2^yTU-r ±t£te, 8*co+i-^y-H 
^tC^LTl^(D^<>r7 - Fa^K^etlSfeOT* 

i:ity7-Fa«a^ii:&5t)0-c*5. ^^ut 

tf *y ^K^Jb-frTJgfiESnaiJ-:/ 7- Fi(D8 *tt 
oT^S. Lfc^ot, >-f>7-FHt!^i;SiI$ 

^jfflit, ±i2i^y7- Fi^ai^<>7- naora 
[0049] zcDmmmcwJv— h f7<a», 
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iC 2 ^©-^^7 U-f tCttbTte, 128X2 = 2 
5 6«feCD-U-^»7- H H^-f AfC*tbT, ±f54:£<D1*- 

-KSK^FXOBlCf gt5t, 2 5 6 -=- 4 = 64lS 10 

[0 0 5 0] ±SE*-f> I 7— FiRMWL £ ¥■ fr S£ S £ 

£±»<B*DXXij:rfc:iS:ttSn, ±f5fg 1 y- 
K»«ISIF X 0 B^60)IKMSSlt5t^7- FS 

Rmmm\E&F xdzklx. ±gs±Tt*iB^j*ti* 6 

4fOf^7-H K^>r/tfc»««**««T*JS 2 CD 
HiFX 0«tttJt6n*. -hfEJg 1 cDl^yy- 
Fj1*R8!F X 0 B «±K*-f >y - HiMWLS^y 20 
7-H»SWL £W-ftlzM&2tlZ><D\ZttlsX±fEm 2 

cofglcDIt:/? — KiiliR^F X0B-FX7BC^L 

x: ±aei 2 ©^^7 - Ki^i f x 0 - f x 7 a, 45 

IFXO, 2, 4, 6ch. ^|FX1, 3, 5, 7 t\Z 
ftmZtlT-y-^Y V-i S B AR YCDfcSfcRtt&njffr 
^•7- H h*7</tS WD*C«0^tt6tlTiBiRSn*. 
[ 0 0 5 1 ] ±teV7v- KSKttMbSIBlF XDfi, 
PfHfccfeHTB-TjSbfc. <t 5 fc, 10(D^PXI'J70 30 

■7- FSiR«lJEftl5jR#±?ESg 1 (DD-fV— H1«*F 

xoBCM^^n, & + ra«©^ nxxu rtcKtten 

fc 2 OCOityy- KilJR^iEljtElS§F XD^, micDit 

6 B tc^j^^n^o 

[ 0 0 5 2 ] ^i^(D^D7l'J7TH TftlfcEB 40 

Fi^iFxiBi:^$n, t*tra»o^Dxxu 

7 fcggtfeftfc 2^)0^y7- KS^^MUllsIgSF XD 

»l©ity7-HMiFX3Bi:,. F X 5 B IZM 

mi* nrc v ? v- \*mvimmm®Kifi±Kn 1 7 

-HI«»FX7BCW*Sn4. fit, £±gBcD^ 

ftlHjE&a<±KtS 1 WJ*7- FjIIR^F X 0 b 

tl, ^^fam©^DXXiJ7(C|g^e)nfc2 0(0'tf^7 50 
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- FXHIftBftlirBFXDtf. » 1 7 9 - H 1ft* 
FX2Bt, FX4BI:M^^n, £Tgi$£> ^ □ X x >J 

t ^ ^ ^ 6 n ^ ± g ^ n y>7 - KSft«liiib 

[slB*<±BjB 1 7- HI««FX 6 B tzttfctstl 

[ 0 0 5 3 ] CO**W(0J:5Cty7K±O^<> 

ol:Lxt)^ : e'J5 1 7^^^^<^§c:i:(j:^^ 0 b 
frlsfc&Z, ±85©ct KSfti»JK»ilHlSSF 
XD£JgjSt-*fc«>K««a*ii;*b, 
ditftS. ^£9, ±SB^ n*x ij TKfci, raHtc*3 
^Wi^lfcJ:^»^^ >AtB*i»M I O^f^A 
m^J^L I OJC^f^LTig^etl^X-f y^SK I o s 
W^>, t>X7>7 P ^Iit^/ , ?7-MOSFET, > 
i7-FX-f7?MOSF E T£ffift-r*fc«>G>Bt&lEj 

r, ^t-yMo s f e T&mm-rzmmmmmv 
mmm&wmi&znzft&izwm&fc&ft&m^frz-v 

[0054] ^^-r^efc^fcity^- h /N*fc^5^ 

•en<h¥fTfC^ 1 thy 7- Fi8«*§lFX 0B-6Bi:^ 

j6 b ft miR & mtmrnffifBt vf s n * *> <o -e & * a*. 
^(DMffitimm-rz&vizshzitKDXs ±mm2<DW 

•7 - HlftM FX0~6<Z)J;-5 {C*&S'J& F7<AFXD 
r^lt5:^<, ±Mlf^7-Hlft*SlFX0B 

- 6 B <fcfc»*«<^*E*fc«fcoT«rtan*. fc^c 

^-OiBi»Stt±gBm 2 co^^y- HIRfiF X 0 ~ 

6 ti^ b feco^ffiv>^n^o 

[ 0 0 5 5 ] ^(C0JPI$n^V^^ ±B5^ DXX u y<D 

f x 6 (DmmjjfaAizmmztitzhmztt. ocp 

bfcJ: 5 fdir >X7 >7 p ^^f bT^«ffi{b$nfcrt«« 
EE V D L ^r&^-r^N^ >^^S©/17-MO S F E 
Ti, Of3 OT^brc^ -9 {C-tr>XT>7 P {C^fbT^i^ 
-T^cfc ^^t^* — /X— H y^O^ ^ > yiEV D D C 
L P >^iH©A7-MOS FET, 

R^OfCN T^Lfc J: o\Zlz>X7 >?\ZttLXm$&(D 

-MOSFET«(tf»tl5. 

[ 0 0 5 6 ] ±!£^P7XU70^, «»^MiKbfe 
*2Ot^7-FlR*FX0-FX6 ODM^^IrIB (3 
iBfi^nfcfecojctt, Ol:Bt/Tlfcd;attfy hi© 
-f 'Jft-yRtf-f ^ 7-fXfMOS F ET^t7^i 
l^t^Nf t>^WOliMOSFETt, OtN 
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x^vrz<ko\z-tyxT>^\znvxvB SGltVB 
S G 2 ^^f§feft(DN5 1 t>^JH(D/W-MOS 
FET^^tte>tl§, HO)N^ * >*)UM<D/*7 — MO 
SFETH ir>XT>y^I(7)fM^J^^-tr>XT>7 p ^ 
^^f^N^ 1 ^ >^JHMO S F E TcOigipIMO S F E 

t>^7>yiu r^it^ne i 2 8<axtt i 3 om 

<0±>X7 >7\ZttLX\*. ±fBAMCD^ nxx 'J TtC 
i^6nfcNf t>^JH(D/t7-MOS FETt, ± 

S©/t7-MOS F E T<DmJj\Z «fc D^tl-^nv B S G 

uvbsg 2a*s««jfc:tt*ssns. 

[ 0 0 5 7 ] ±WBcO<£? fCIf ^«7~ Kfligf& S W D 
Sril^TSo unCMLT, ±fH^^$n^ 2 ^o-^y 

<h> 7Hl/XI^MOSFET^t>^Ii^0, IBtS 

-T £ ^ -5 f¥ * €f a * Wj ft * fr -5 & S # $> S *> X & e . 
T » -LISP, OS^NT/T^tl/c/t »7— MO S F E T 

[ 0 0 5 8 ] ^nt^tr, ru-fcaMfcmtstifc-* 
yy u-r ©Sfiutciftw^nfciJ-y^ — HH^i&iHi^s w 

J^«b, ±fB_bfBP, ORt/NT'^^tl/c/^-MO S F 
ETte, ±IBityTl/^(-M^bfc-b>XT>y(D^$: 30 

u-r isBit^^ — H»##ijRsn&«o 

*B ffi t* y h^l:M^Lfcyx7 - HX-f MO S F E 
Ttf*7ftm\ZtsnT®r)MtStl2>Z. fctcfcD, ±fBH 

[ 0 0 5 9 ] S8k:te, ^(D$£m\Z&Z>¥-( j-^L vtm 
RAMCD^^EUT l^ffi<Bte« — ^M03©gS&[Elg&0a* 40 

otiat'yhiBL, /BL<hcn6i:^iifct>x 

[0060] ^t5y^i^t'JtJI/ (Memory Cell) 
tt. HGaB^HItCT H UxmUmUO S F E TQm£1f 

IMOSFETQmoy-Mt *7 - FiWL (C 

ft, :©MOSFETQmO-^©y-X, HK>j5< 
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[ 0 0 6 1 ] ±13 fc: y hiBLt/BLIt f^gltC^f 

&tz&\z&m\zfotxm'g.\z&%:Z^t>rLZ> a &&&& 

h^BLi/BLH X< y^MOS FETQ 1 

chQ 2 \z& o-tr>xr >^(DAm^y- H^^^^n 

tll7 y^JEffiKSftfeN^* >^iHMO S F E TQ 
5, Q6R^Pf t >^iHMOS FETQ7, Q8^ 
^ifi£$n5. t>^JHMOSFETQ5(hQ6 

coy — xf±, 3qE>y-7HcsNf:M$n§. 

t>^iHMOSFETQ7tQ8©y-XH 3t> 

y — **c s p KSttsns. 3^>y-xicspfi 

[3!BTtt#l6£ftTV>sa*, P?t>^JHMOSFE 
TO/^-X-f 7^MOSFET«^f,nt, mffi^ 
£[eIS£VD L GfC£ 0 ^^^tlAc^gEiEVDL 
£ft£ e Nft>^;i/iMOSFETQ5tQ6CM 

bfcn ^e>y — xnc s n \z bftt^ * 

J^MOSFET^^tt^nt, mm^^tEll^V B S G 
lGtVBSB2CJ; 0 Jfcjafc $ ftfc ft S&flJE V B S G 1 
<h V B S G 2 t^WtftftSns. 
[ 0 0 6 2 ] ±fBir>XT>ySAC0Af±j^?y — K f c 
te, ffiit*7 hi^IH^it^MOSFETQl It, 
«*tfcTvh*te/\— L - V B S 
G2/2 ^il&tl.X'f 7f MOS FETQ9 tQ 1 1 

SFETQ9-Q1 1 ©y- M*. ^SK^U^*— 
i^PCm^nS. ±IBt>X7>ySACDDt> 

y-xicsptcsNicfe, :n63t>y-x»c 

S P <h C S N £ ^il^^t^MO S F E TQ 2 7 £ , _b 
EA-7?U ^V-^mJE^r^^TSX-r 7fMOSF 
ETQ25<hQ26 ri> 6 ft S zf U 5 1 * - i?EU6ifiWt if 6 
ft£, ^n^)0MOSFETQ25-Q27 <Dtf — h 
tt, *IC7*'Jft-^CSPC^M$n*. 

[ 0 0 6 3 ] zommmxte, m^^^o^m^thLWi 

ft<DMmik<Drc®{Z. y< l/^ht>77>7 4 (J^T, 

w-izmmm&h^o) afaettsn*. iginisigsfi, ±ib 
t>77>7 a SA(DAffi^/- H^m^^^^^Miftii 

iMOSFETQl 2iQl 3, R ^-etl £ <£>#ii y - 

xfcis^enxibf^m^^^^-reMo sfetqu 

#>6#t/££n<5o ^(DMOSFETQHH ^-f^> 
^ff^R S til? AMVim^YS t&V-Xtr- b\Z 
SltT, -tlBM^J^^lM O SFETQ1 2<hQl 3c7)©j 

[ 0 0 6 4 ] CinecOti^MO S F E TQ 1 2 <h Q 1 3 

O^^tHb^fflUR I OJCte. MOSFETQ19-Q 

2 i /i^^^yj^t- s^HK^sttt^n, m^mff v 
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CCC^'Jf t-y^n, ±ISM®>ii<liMO S F E TO 

SJf««*fa<*-f >7 >y (Main Amp) tf> A 73 K £ * e> 
ns n fcfc, ±fa«*fcBLI?J8iRR I Of*, ttrfHR I O 

[ 0 0 6 5 ] Cl©<fc5fcie«[5lE&<D#A£<fcD. iz>A 

7>?s A<Dmmm^&±&<D& -sfc/w (vd 

L) tD!)l/^ (VBSG1) (D«fc-5&tt:lft«>h;*& 
[ 0 0 6 6 ] ±I2c0ck -5 K8t*tti L^ffli&R I Ort*fi8tt 

ens c «t (c^fj^L/T, »§r&**?ffl«w i oataaw-fc 
ns* u0t^iA^#iiwio^6fei6n§i^^ 

^{f#GDA-f W<))/t D7 ±IBVD L chVB 

S G 1 iZ&ty&ZtiSblZ, ±IEmBEf§£tElg§VD L G £ 

vBSGira^ns, ^>£o> iti^^^ffliwi 

OiCfc, MOSFETQ2 2- Q2 4^5)5:$i!Bii 
ft:/'J — 5?lslK#(flS}j-5*'l* hAy77 (Writ 20 

e Buffer) £i§ L T± IB V D L £ V B S G 1 CD «fc o UW 

ens, 

[ 0 0 6 7 ] S^^^ff^WEB 0^A^l/^^T\ W 
EB l^D^l/^;l/^6MOS FETQ2 8<hQ3 0 rt* 

D^7l/^.;UT, WE B 1 #/W 6MO S F E T 

Q29iQ3 1 a**>ttJ8f;:fc 0 , ^*UC*t j& L T ±12 

5. MOSFETQ15tQ16lt # 5 A»«**f y 30 

±fBI«HfYSI:«fcOx-fy^lBWSti 
S* ^ntilJil^lC^Jt^nfcMOS FETQ 1 7 t 
Q 1 8 li, m%&frrt)V7, WP tCJ: 0 A-T y ^uwz 

[0 0 68] MOSFETQUQ2RC/Q3(hQ4 
«\ yi7-FX<y?MOSFETT**3, frfrZJz 
>X7>?S A&Zf\mi3E&lzttLTtt\Z&ftz>tl 

^h^IS$nfcifl;ft lifSHLfliOMOSF 
ETQliQ2*U>^l^ijtL, flfSHR^D^ 

L< ^frtstl S a :£ {PJJ (0 * ^ U v w .K fit m #? $ tlTc > # M 
tt, fl§SHRi;J;0MOSFETQ3tQ4^t>^ 

•7Vr* — isififft>n*. ±iEfl^SHL<hSHRCOA 50 
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7-HiWL<hl^it#ff«EVCH©<t 

5&/w i/^Mc^nSo 

[ 0 0 6 9 ] gJ9fCte, ±g2f/71/^^^<>9-H 

^H^^nt^s. naiara:. 3L\z&mmyF*WiWtz> 
tjLmm&m&VT'V'??- hi*»fx o b~7 b^h 

#T«LTH*. EIHfcfc^Tte, ity7-H»oaR 
UjfE£I8^TS£:#>f;: 2*0^^ >9- FiMWL 0 i 

-FiMWLOft X>7-HH7<ytMWD0C«fc 
OUtR^nSo te^O?- H^MWL 1 tt, IffiR 

[ 0 0 7 0 ] ±fE 1 ^©^^ >7 — HIMWL 0 lzl$. 

So [PIEIfcW:, ^0-5^0 2i®^y7- F 
IT^WI^^ntl^. I*:/?- Fi&Ma, {gitO- 
6 <h*f& 1 - 7 £>^fr 8 ^cDit;/?- H«3^ 1 ^©U-:/ 

8T5lSR0-6(i:, * -*f > "7- F»©»iifl3 C7-F 
F A<Z>JE*Hai) fCge©£n33f& 1 - 7 £R£^T, 

f ^7 u^rafciEBsnsiJ-:/?^ f f Ate* 

So 

[0071] ctiCcto, tfrsH^j; 5 fc+ryr U< £ b 

F K7< AS WDCk 0 20©f7*7l/^f(:M^Lfct 

7"7l/-f^4I(:^tt^.n5c:it^s fl -tfEoJcolc 

•t^^^-H^SWL 0-6 (hi^ 1 ~ 7 (Ctftt, 

ftifn^tu yp y zoffimizD--??- p k^<a*s 

WD*EIt4iJ5!ctlt ^ ^ U ■feJKDlBeJC'&^lirT 

^^^7- K K7<nswD(Z)4 3 *e2fg(;iior*t, 

t^7-HH7</tSWDtU'^7-l ! »SWLt*a 
*cfc < u/ ^±JC U< 77 htSutj^ttS. 

[ 0 0 7 2 ] CcoiSSMTIi, ±B*y7-HH7</t 
SWD«, ^ 6 (1-7) fCttb 

So ±!E4^co^7'7 - Ki0^^f> 1O01T7*7- H 

^^3i^-rs^^cDity7 - Fa«»Fx b ^isttt^n 

5o ty7-FS^H FXB0-FXB7©8W 

^^j^^n. ^o^"5©ip;rfxbo-fxb6^±e 

*>^f^ FXB 1-FXB7 ^±IB^^JiJ<D+r77- H K 
7</U-7CM$tl^o it^7-HIR«FXB0 

-FXB7tt, ls<f ±-c\*v\tm2mB<D&m 

(**)\<) mmmu 2 \z& o^ss^n, Pii;<i2i§ 

L0-MWLn«i:ffi(:Ig^tl5^1t7*7-HIR 



21 

[0 0 7 3] ity7-FF7< A'SWDft t<Do^>(D 

WLW^tlfcPft >^JHMO SFETQ2 It 
>*)VmMO S FETQ2 2 7^£ft£gIlCDCM 
O S -f >A*-^@gSi:, ±EU-:/'7- K»S WL <bls!» 

FXB*flt5X<yfMOSFETQ2 3 

tl^o :©7^7fMOSFETQ23(Dy-h$^ 

-r^fe^lC, *B&fCtt(K 2, 4, 6^^^§1ty7- 

[ 0 0 7 4 ] ±teity»7- KSRO^F XBOS^I^ 
FX$:i^t^)l20CMOSi' >A — ^0&§N i #t-tj- 

^•7- ^mnmrnmrn^F xd t LTKtten, ^otn 
tjm^z .tnzm i (D cmo s >/*—?\Ei&<DW)ftmE. 

Sft$^)Pft>^iHMOSFETQ2 1 CD V — X 
HI^F :W|2 (DCMOS< >/\*-^[Elg&N 

lte, ^KffrJPS^nft^a^ HtrsS^I 3 <D <£ -5 tc ^ nxx 
'JTCM^n, (MrfB3Ktt#l|-7»6 4®) *>6ft 

3 It:/ 7- K H ^-fMS WD K2tJSLT#&K:JIH* 

[ 0 0 7 5 ] ±fBcD <fc ^ K K =y ^ r\ S WD CD 

©tt, ±um i cdcmo s -f >a— ^ssson^-t > 

^iHMOSFETQ22^t>^I«!:^0 4 
F1SWL £[nIS§CD&ifemft(D c J; -5 ^□^U^JUCt 
So ^^7 - l^IRMF X B^@»©««! 

mftcD J: 5 ft n ^ U^;Ucd £ ? ft^#? U^JU <h ft 0 , 

\ i MR&mm®& F XDtLTOl2(DCMOS 
-f >A-^IhIKN 1 Oti3^{i^^±i5#JE^IJEVCH*C 

WL <0#ig« 0 , P?t >^iHMO S F E 

TQ2 l^t7^lT$>§Wt, ±fBity , 7— K«S W 
L «±fBN^^ >^iHMO S F E T Q 2 2 CD:* 

[ 0 0 7 6 ] ±fB*<>«7- K^MWL^I^l/^JH: 

IB^ lcDCMOS<>A'-^®&(DN^^>*;i^MO 
S F E TQ 2 2 *t4-7«ll£tt 0 , Pft>^JHMO 
SFETQ2 1 Clefts. d(D<h#. ^ 9 - 

2 (DC MO S -f >A'-*[eIgSN 1 ®m*^#*«±«B#JE 
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t^7- Kil^fi^F XB^#fflffVCHC!)«fco^^ 

^IRU^^ft*,, ±iss 2 ©cmo s -f >a*-* e&n 
2 cDaJ^ft^^n ^ U^;U<hft 9, d n <h £ t> ±BB N 
>^JHMO S F E TQ 2 3 > tfffi fc ft -o Tit 
7'7-FiSWL ^D^l/^jKD^ii^U^^^-rSo 
[ 0 0 7 7 ] ±g5>^>7-KiMWLS^fn(i:¥fT 
Icg2g£*l3fii 1 <DV7y — HIWF XBte, ±m<D 
10 <£ 5 l/^;^^HVCHC0<t 5 ft/W U^JMc 

MWLi^lCOf ^7- K^^i F X B <h (Dffllzmm^ 

*-f >»7 — H*MWL©!Wl:|g 1 ^7*9- HI 
^iFX Ltty/K ±*CEH£-fr£>C i^T 

UT^ b<DiSS^g>(fcch ttt), -kfBU-**ffi«CJ; 

20 [ 0 0 7 8 101 OCIi, ±8E* ^ iJ7K©^-f>7 
>7-h*iMWLIt ^<>7-HH7-fA t MWD(:J; 

wD^s&tten*. 

[ 0 0 7 9 ] fl6$nT5*«±E/-f >7- 

FiMWL t^frtcies^nsit^^- f» tutors 

30 (Pair Bit Line)#*I£^fE>tl'5o C 

ysAM^^bne. t>^7>ysAfi, ttiBcD 

[ 0 0 8 0 ] ±IB<Dci: o \Z*± 'J y £<zm$JtC-ti > 
40 ^7>^SA*»»LTEft5«^T?fi. ^&^J<hf^ 
&WlZftffi\dy hmwmQftttZtlZtclsblZ. t>X7 

>7 fl s A^i^t^ifx u 7^i^t§:t/)ttf5 

t>coiift^) 0 ±IB-fe>XT>yS ACD&FUzB-iT ±m 

D-^A&jjmtfmmztiz. z<DV7A&tim\t. ^7 

7A^<y^(C«> mrlBco^^ft^-f h-tr>xy > 
50 O S F E T*«a<fc bX09^««Ci&a6T^5. X -f y ^ 
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MO S F E 7<Df — bits X y A fzi — ^COLUMN DECOR 
DER OMftm^&fc^ZftZtJ 5Am&$kY SlZ&ffiZ 

[0 0 8 1 ] C<D5£WlZ&Z> j- Si 

S. ^7A7Hl/X7hD~^f^/CAS, 7<h-f 

[ 0 0 8 2 ] MRiiRsii, avmotomf-f 

&£F<*i±3f§-^T& 0 . D^T K 7 rR ABtC 

&*£<*n5 0 "T^Jfo^* P ^7 K U X A* 7 7 7 R A B 
fi, ±l2^<^>^flf <f)XLI:J;07Fl/X«f AO 

~a i^6A££n>t7Fi/X£&oi^^5y? i [Eis§ 

l/XA'777CAB(;i^$tl^., -T *^A7 

FI/XA777RAB11 ±ib^< ^ >?mm> y l tc 

cfc07 Fl/^^fAO-A i^^^3$nfc7Hl/7* 
[ 0 0 8 3 ] H^^REFH ^l-yyj^-FOt 

'j7^yyat-H0tfl:U7U7'>a7h , l/X*') 
>^0^RFCCJ: Dfl£/&£*l£: 'j7l/y>al7Fl/ 
X{&^fcttD#AS«k3«»-T*. U7l/7'>^7F1/ 
A#^>*[eIg&R F C[t H>#Mm®&TGtZ& 

0 mi&znfz v y u y is ^m(Dt£m^)i<A <t> r c & 
mztiT, t& 2 try h^T h uxm^nmmz ntzm 

mz^^X 4M OCO>7- HJBSK^-f $>yi§Xi 
Ba*f£j£$*l£. *<^>^{i^<f> Yfi*7^1«^^f 

^t1.T7J 7 Aii^ft^A Yix, A Yjx, AYkx^dJ7J$ 

f ^Wch^Rii, AfflftiEigs I /oi:^»snr» 

&*f&fe<B<b£lCteAfcb*>lEFSS I /OtC^n^A^A 
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73 /w< >¥-y>xvtm\z?z> 0 $>?wm<t>M 

TF-fSft^Tfc 0. P^7Fl/7A'777RABII« 

an. ^ >tf\zmmvxM9umMs i ^tb^ 

^rfi^-r^ft^T^^o CC0^< ^ >^ft^<f> S AtCS 
10 "^liT, t>X7>7 , Oitt/^^W$n5. 

[ 0 0 8 5 ] £G>*J60lJ-(?«t, D^OTL^dJggX-R 

ISleJ&X-REDte, ^&7 K U^SBEttta-ttSIBttia 

sst, 7 k i/^ j±^iHiss<h saltan*:^ 

A7Hl/7tD^7Hl/7A777RAB^5a*$n 
§W7Fl/7lt§BX i <h£l*&L. ^F-ifcQ£#(C 
Ultf X E £/W U^JUtC fl^XEB^P^l/^Jl/ 

l^Xff^-BX i chfBtt^tlfe^^T Fl/Xtd« 

&x FiRca^i^sijhsfsi*!: fete, m 

§XEBS:A<1/^JH;LT, 1 ~D (D^ffi * 4 > 7 — \* 
i^I^-T^I^i^XR i BSrffi*;*^*. 
[ 0 0 8 6 ] ft&mJ£?£3i\E}&V G\t. 

mzwt 3 . 3 vocfc 5fc«aK«jEVD d tov <£>*g±{!j 

tt&V S S <fc££tt. «rtc*HIS$n^^^; ±fB#/£m 
JEVCH (+3. 8V) , P^^mJBEVDL (+2. 2 
V) . 7U-hmj£ (zfVT-'Y-zSmJE) VPL (1. 
35V) , ±IS-fe >X7 >-/(D®jf^mJEV B S G 1 ( + 
30 1. 0V) , 7*-777Fy7>Fl^^JH;Mtfci 
EVBSG2 (+0. 5V) SMgC^CTltiiE 
VBB (-1. 0V) *Mfc-*Z>* _LE5#JEE^IHE V C H 
^S^mJEV B B 5 L ^-S?^>yiHg&i:, ^©SiJ 

£P0g§ tSrffi ^T±iamffV C HRCXV B B ^^^^tc 
MJ&-?Z> 0 iiart^lEVDL^VBSGl, VBSG 

VPL^/\-7^'J?t-vtE(t f^^^ffi^iEVD 
L<hVBSG2 OD^JE^ 1/2 7>iE L T $ n £ . 
40 [ 0 0 8 7 ] COHSS^ODJ;^ IZ tl fit? 

<t5^SRAMttt, IfOM^Cf^, -^CfC 
Jg^^n^MOSFETIifibf ^M*Et$tl5. -t 
IT, ^t'JtM7Hl/Xl«MOSFETIt ^ 523 
[°IS§^^^T^MO S F E T i:.IBI«l*CiRb*^.ftajEt 

O fC^^E U ir;U*«J«*r*MO S FET^ilStElSSOM 
O S F ET{Cit^T^:€r75:L#^MmJEtC-rSi^S^^ 

xf^ y b±>^^^(Dmm\z^ 0 , ^^e'jir 

50 ;Uchj^?2lE]g§<7)N^^ >^JHMOS FET^I^CPl 
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[ 0 0 8 8 ] ^^U-feJU^^fiS'r^N^^ >^JHMO 

sfet^, jLjumm&mmL. PM&&uzm& 

^C^MA-^A'yTXtEVBB^^iLT, 7 b 

i/xii^Mo s f et <Dm?j)#)frL z ^mmm&xz < 

( 1 ) B S GyjiSO^:*-^ 7^IRAMI:i5^T, 

# ^ t c £ n 3 it tu \z ^ r ± i a s& m ee £ ± ie y - x x 

&±%Zzf—7>Ty W? > H V ^ )V\ZW.-fc*t Z> Z. t ct 

[ 0 0 9 0 ] (2) ±S5tf y hiil/T-^ffiit 
y h*§l£¥fTfc:ffiKL, ±fBir >X 7 > :/<0ii«M O S 

-yMOSF E T&ZfX 7AX<7?MOSFET^-> 
x7-F7^f7fMOSF ET£^bT_tfE2£&cD*§1i 
tf y h*fc*#LT lilies W\ ^ne,yx7-F7<7 
fMOSFE T t)±fS^^ U T U-f fC ^ £ -^T^iST £ 

[ 0 0 9 1 ] (3) ±ffiir >X7 > £ « fifc t* S 
MOSFETIJ, Pft>^JHMOSFETtN?t 
>^JHMOSFET^f,^?)2^0CMOS< > n — 

yfHI^H, CMO S z> y^®&lz_ttim 1 CO 

1*9 SBfBEE Pft >^JHMO S F ETS^l 

IBSS2 OftSB^JE<hfg 3 <DftmnE.tz&M$lW)\Zft1&? 
Z> N^^ >^JHMO SFET^^^^7-X<>;f 

[0092] (4) ±ia«7-Ki»*, *-r>?-K» 
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MOS F ETCDy- h^SL, ifB-^y^- KUte, 

[0093] &±*f£wm&K>te£tir£%BAzmffiw\z 
20 

[ 0 0 9 4 ] 

AM Jd&^T, y ij ?r — v^flJEJ: 0<g< , Zt—Ts 

30 mJEE£±fE:/-X5ry > H U^JW:^3Dix.Tk' 

O^yxi/yya^F'J-^H^^iilOO, 
[SMOfSim^^^] 

[11] COf6W*KitStJ&0«l3lHt*5. 
[02] 7^IRAMl:*tt§ 

•fe > 7s 7 > y a t* m # 3^ * tu <t ^ * as u it « © g§ co - 
^ ss m * ^ -r ® g§ @ T'$> ^> , 

40 [03] uOfS^t^S^t^y^IRAMtOR^lti 
[04] uCDfg^t^S^tay^SRAMOttii 
[05] CCOiajCi^^-f t$7^iRAM0-^I 
[06] C(D^BJtc^^y<^^ y#MR AMZmWT 
[07] Z.<DnW\Z&Z>?'1 ±* 7^IR AM»C*5^S 

50 <7^F0t*§. 
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[09] m 7 \Z7jkLtc-V-77 U-f <D*-i >»7- Ki&tU- 

[010] El 7 ©tfy7l/^f0^^f>7- K^<h-fc>X 

[gill] i©}g«i:«5^t$7^IRAMCDH» 

1 1 -*>f >p^j3-^ 
1 2 -**f >7 — H K ^-f 1 3 -7J ^ A-rn — 

i 4 -^5aiHiK> #>5^ >tfrty Fmnfr* i 
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>ym^, 1 7-ty7-HK7<Ai«, 1 8 - 
(^DXX'J7) 

SA-t>X7>y, SWD-9-^7-HK7<A, M 
WD-^-f>7-KF7^A, ACTRL-^f U71/ 
-f»J»®K, MWLO-MWLn-^O^-Hi, S 
WL, SWL0-ty7-H«, YS-*7Aa«a, 

SBARY-t^7L-f, TG-^<5 >^fH«®ES, 

I /O-AttJTJlSB. RAB-D-)7FM/\'777, 
CAB-^7A7Fl/X/\'777> AMX-7^5 : 7 P L/ 
10 ^-fr, RFC- l j7l/^ya7Fl/X^^>^(eI!?S, X 
PD, YPD-^'Jf3-^II», X-DEC-D-)^ 
Tl^IhI^, X I B"-^n-^[Hl8g % Q1-Q33-MO 
SFET, R I 0-K*HJU*ffl«, WIO-it^ 
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